Elderly, due to immunosuppression caused by predisposing factors such as age, drugs, underlying diseases or malnutrition, is a risk factor for pulmonary tuberculosis (PTB).Aged patients with PTB because of difficulty in diagnosis remain undiagnosed and acts as a source of infection in occupational space of health service units. General physicians (GP) as health care workers (HCW) are concerned about PTB in elderly both as an important public health problem and as an occupational hazard. A systematic review of the literature on the epidemiology, diagnosis, treatment and prevention of tuberculosis in elderly from 1991 to 2012 using computerized bibliographic databases which includes PubMed, Scopus, EMBASE, Google scholar and Iran Medex was carried out to increase understanding of tuberculosis in aged patients attending the health care units. Information obtained from previous studies on PTB has yielded better knowledge about this life threatening illness. This information enables GPs and HCWs to provide improved health services including early diagnosis and treatment of PTB in aged patients as well as prevention of Mycobacterium tuberculosis infection in HCWs at health care units.
Background
In recent years, increased frequency of among elderly people worldwide, not only indicates that PTB is an important public health problem but, difficulty in diagnosis and a higher risk of poor outcomes even after treatment completion emphasize the need for specific consideration to this age group (1) . According to the World Health Organization (WHO) the proportion ofaged people is growing worldwide, as a result of both longer life expectancy and declining fertility rates (2) . The number of old people is growingin Iran chiefly because of improvement of life standards and health services. Population experts estimate that in future 15 years, about 15 percent of the total population of Iran will be 60 years or older (3) . In Iran as well as other TB endemic countries, aged people with PTB, were probably infected when young.
Infection with Mycobacterium tuberculosis does not necessarily cause sickness. Those infected may fall ill years later, when they became immunosuppressed. It has been well described that PTB in the elderly is differed from younger patients because of epidemiological factors, delay in diagnosis, adverse reactions to anti TB drugs resultednon-compliance and decreasedcell mediated immunity, thereforeit should be consideredas a separate entity (4) . These factors may emerge challenges during Directly Observed Treatment Short Course (DOTS) in the National TB Program (NTP). General physicians, who are concerned with tuberculosis as a major public health, should not overlook the mentioned challenge (5).
Objectives
The aim of this article is to review the current information about tuberculosis such as epidemiology, diagnosis, treatment, and occupational risks associated in elderly people attending health care workplace.
Search Strategy
in elderly from 1991 to 2012 using computerized bibliographic databases which includes PubMed, Scopus, EM-BASE, Google scholar and IranMedex was carried out to increase understanding of tuberculosis in aged patients attending the health care units.
Elderly and its Trend in the World and in Iran
As WHO's definition, elderly is referred to every person over 60 years. The proportion of aged people is growing worldwide, as a result of both longer life expectancy and declining fertility rates (2) . From 2000 until 2050, the world's population aged 60 and over will be more than triple from 600 million to 2 billion. Most of this increase is occurring in less developed countries, where the number of older people will rise from 400 million in 2000 to 1.7 billion by 2050 (6) . According to the latest census which was performed in 2006, the population of elderly people in Iran was 5.123000, which included about 7.5 percent of the general population. It is estimated that in the future of 15 years; more than 15% of the population of Iran be elderly people (7).
Primary Health Center
The Primary Health Center (PHC) is the fundamental unit of the public health system providing services throughout Iran, from remote mountain areas to inner urban areas in the country's capital (8). The Iranian Health Care Network provides health services through first line health services called in Iran" Khaneh-e -Behdasht" , health centers and tertiary hospitals (8, 9). Since 1984, the activities of the health system have resulted in a dramatic decrease in the burden of common and endemic infectious diseases (9, 10).
Ageing and Infectious Diseases
Aged individuals due to organ dysfunction and immunologic changes associated with aging are susceptible to infection and are at an increased risk for the incidence and severity of infectious diseases (11) . Early diagnosis and treatment is complicated by age-related organ system changes. Because majority of aged people are under treatment with multiple medications for underlying illnesses, drug interactions and adverse events should be kept in mind when antimicrobial therapy needs to be chosen (12) . Respiratory tract infections are among the most common infectious diseases in the aged population (13) . In both developed and developing countries TB is an important communicable disease which should be considered in aged population (12) . Regular use of anti-TB drugs during DOTS program, in the elderly is associated with difficulty due to impaired vision and memory.
Epidemiology
TB is a major public health problem worldwide. It is estimated that M. tuberculosis has infected one-third of the world's population and 8-9 million new TB cases occur each year (14) . TB continues to be a major public health problem in Iran despite the implementation of a national tuberculosis program (NTP); this may be attributed to risk factors such as drug addiction, imprisonment, HIV infection, drug resistant MTB strains and increasing in the number of aged population (15, 16) . In 1999 the highest and lowest rates of TB in the provinces of Iran were reported to be 137 per 100 000 and 10 per 100 000 population, respectively, with an average of 26 per 100 000 population for the country (17) .
Incidence of smear positive pulmonary TB in Khuzestan south west Iran, is estimated to be 25 per 100000 population (18) . In another study in Khuzestan, it has been suggested the ageing as a risk factor for pulmonary TB and its mortality (19) . In 2008, an estimated 440,000 cases of multi drug resistant (MDR) tuberculosis emerged globally, by 2009, a total of 58 countries had reported at least one case of extensively drug resistant (XDR) tuberculosis (20) . Iran is among countries with reported documented cases with both resistant strains (21). Alavi and colleagues reported MDR-TB as an important cause for TB mortality in Khuzestan especially in aged patients and HIV/AIDS patients, he also estimated that XDR-TB be a major problem against NTP in Khuzestan (19, 21).
Risk Factors
In dealing with elderly people who have chronic cough, considering habits and underlying illnesses such as drug addiction, smoking, diabetes mellitus, chronic renal failure, most of which are the risk factors for TB, helps in early diagnosis of TB. In previous studies the effect of intravenous drug abuse, smoking, diabetes, and corticosteroids in the incidence of tuberculosis has been shown (21) (22) (23) (24) (25) (26) . Aged people with underlying disease, who are mostly under treatment with various drugs, are at increased risk of TB (11).
Microbiology
Tuberculosis is caused by M. tuberculosis (MTB). The term acid fast bacillus (AFB) is said to mycobacteria (some other bacteria like nocardia also are acid fast) in ZeihlNeelsen staining (11) . In most people, infection with M. tuberculosis is initially defended by cell mediated immunity, and the infection remains latent. However, person with latent infection can be developed into tuberculosis at any time, and become sources of new infections (11) . In elderly, tuberculosis is caused by two different ways: 1) by a recent infection with M. tuberculosis, and, 2) with the reactivation of latent infection years or decades later. Therefore, tuberculosis is defined as" new exogenous infections" or "old endogenous disease".
Reactivation occurs as the result from numerous causes such as poor nutrition status, neoplasia, infection or increasing age. It has been estimated that theannual risk of pulmonary TB following a recentinfection is 300 times greater than the risk of illness from reactivation of old disease. Therefore, it has been stated that disease in the elderly largely consists of endogenous reactivation while most tuberculosis in younger people is the result of new exogenous infection (27) . However, aged people living in Khuzestan as a TB endemic area with a past history of high incidence rate of TB are very likely to have been infected with MTB and now comprise a growing population group. Aged patients with undiagnosed TB are the main sources for spread of MTB and its resistant strains in occupational places and in the community (11, 25) .
MDR-TB and XDR-TB
MDR tuberculosis is defined as disease caused by strains of MTB that are at least resistant to isoniazid and rifampicin.XDR-TB is referred to disease caused by MDR-TB that is also resistant to any fluoroquinolone andinjectable second-line anti-tuberculosis drugs such as amikacin, capreomycin, and kanamycin. MDR -TB and XDR-TB have been serious threats to public health worldwide over the past decade (20) .
Tuberculin Skin Test
The tuberculin skin test (TST) is still widely used for the detection of M. tuberculosis infection, although several novel diagnostic assays have been developed in recent years (18) . However, TST reactivity may also be observed after bacillus Chalmette-Guerin (BCG) vaccination or mycobacteriumother than tuberculosis (MOTT) infection. Unless vaccination has taken place recently, a TST reaction of greater than 10 mm should not be attributed to the BCG (18) .In aged person due to changes in skin tissues, TST is not a useful test to show latent TB (11).
Clinical Manifestation
Tuberculosis infection is often asymptomatic but, illness is often associated with general and nonspecific symptoms such as anorexia, weight loss, chills, fever and night sweeting. Depending on the involved organ the organ-related symptoms may also be manifest. In pulmonary TB, symptoms such as chronic cough, bloody sputum and chest pain indicating the spread of the lesion to parietal pleura are also present (11) . Although, due to impaired immune function and functional changes, clinical manifestation in the elderly may be different in frequency and severity from younger ones but overally the clinical presentation of pulmonary disease in elderly people does not differ significantly from that in younger patients (11, 28) .
Diagnosis
Strong suspicion for the diagnosis of pulmonary TB is usually based on chest X-ray. AFB smear-positive samples helps more in diagnosis, but confirmation of the pulmonary TB is made by isolation of M. tuberculosis from sputum culture (11) . According to NTP, diagnostic criteria for pulmonary TB is as follow: Cases with at least two sputum smear positive for acid fast bacillus (SSP-AFB) or a chest radiography suggestive of tuberculosis plus one SSP-AFB or, sputum culture positive for M. tuberculosis and one SSPAFB, were defined as smear positive pulmonary TB. Cases with clinical finding suggestive of TB plus three sputum smear negative AFB (SSN-AFB) after two weeks of antibiotic therapy plus C-X-ray (suggestive TB) were defined as smear negative pulmonary TB (15).
Suspected Case
Any patients with more than 2 weeks of productive cough despite treatment with common antibiotic for respiratory infection and a positive finding in chest X-ray is defined as suspected case of pulmonary TB(15).
Probable Case
Any suspected case of pulmonary TB with positive results for AFB in sputum according to NTP is defined as Probable case of pulmonary TB (15).
Confirmed Case
Any patient with isolation of M. tuberculosis from sputum culture is categorized as confirmed pulmonary TB (15).
Transmission of Tuberculosis in Health Care Workers
Transmission of TB is a recognized risk to patients and healthcare workers in healthcare settings (30) . Transmission is most likely to occur from patients who have unrecognized TB or have received ineffective treatment (31) . The risk of transmission of M. tuberculosis from patient's toHCWs is a neglected problem in many low and middleincome countries. Most health-care facilities in these countries lack resources to prevent nosocomial transmission of TB (32) . In recent years, the risk of transmission of TB to HCW has attracted minds of health officials (33) . Two reasons are suggested for this concern, the first is the resurgence of the disease and the second is the emergence of multidrug-resistant strains of tuberculosis. Cohort studies conducted in the preantibiotic era found a significantly increased risk of disease among health care workers but a study conducted in Hong Kong, reported no excess risk among HCWs, as compared with the risk in the general population (34), whereas another study has reported PTB as a potential occupational hazard (35) .
Previous studies in the recent 20 years show that the riskof infection in HCWs is less than 0.2 percent. The transmission happens mostly in high risk HCWs such as nurses, pathology staff, and treating physicians. The main causes of the transmission were: delayed diagnosis of disease, drug-resistant strains and lack of compliance with prevention measures such as isolation of patients in isolation rooms with negative pressure ventilation, closing the doors of patient's room and inadequate use of masks by HCWs (36).
Source of Infection
Patients infected with sensitive M. tuberculosis strain after 2 weeks treatment according NTP/DOTS, mostly converted to smear negative and became noninfectious but resistant M. tuberculosis strains continued their infectivity and were hazardous to HCWs and their contacts (11) . Therefore, aged patients with undiagnosed TB are the main sources for spread of M. tuberculosis and its resistant strains in occupational space of health care work places and in the community.
Treatment
The cornerstone of TB management in National Program against Tuberculosis (NPT) is a standard 6 month course (15) of isoniazid, rifampicin, pyrazinamide and ethambutol, divided in two phases:
1) Intensive phase; The intensive phase included two months treatment with four drugs of isoniazid, rifampicin, pyrazinamide and ethambutol. Drugs are prescribed based on mg per body weight once a day in every morning under supervision of HCW (15) .
2) Continue phase; After complement the intensive phase treatment is continued by second phase with isoniazid and rifampicin with the same dose in every morning under supervision of HCW (15) .
Aged patients as well as younger patients are recommended to take the adjusted dose of drugs regarding to their renal and hepatic functional changes. Hepatotoxicity which is one of the most serious adverse effects of Isoniazid, pyrazinamide and rifampicin, can lead to such reactions during anti TB therapy, which mostly occurs in older age groups (37). Alavi and colleagues in their work in Khuzestan reported a higher drug induced hepatitis in aged tuberculosis patients (38) . In dealing with drug induced hepatitis or other serious drug side effects in elderly patients under anti TB therapy, immediate hospitalization is recommended.
Preventive Measures in Health Care Units
According WHO guidance the key for TB prevention is stopping the TB at the source, thus the best way to prevent the TB is finding sputum smear-positive PTB patients and cure them until conversion sputum to smear-negative (12) . The main causes of the TB transmission in health care units are undiagnosed AFB+ PTB patients particularly aged patients because of delayed diagnosis or misdiagnosis of disease (24) . The main key for stopping TB at the source is implantation of DOTS (12) . Other prevention measures are as: prevention of drug-resistant strains (17) , isolation of patients in isolation rooms with negative pressure ventilation, closing the doors of patient's room and adequate use of masks by HCWs (24, 36) .
The prevention of TB infection in health-care settings needs all of the following TB-preventive recommendation (39): a) to prevent the generation of droplet nuclei by early diagnosis and treatment of elderly people with active tuberculosis, b) to prevent the spread of infectious droplet nuclei into the air circulation of health care unit space by applying appropriate source-control methods, c) to decrease the number of infectious TB particles in air contaminated with them, c) prescribing appropriate curative and preventive therapy, d) providing isolation rooms for people with, or suspected of having, active PTB, e) screening HCWs for TB infection and tuberculosis, and f) promptly investigating and controlling outbreaks. Previous studies have shown that when inadequate above mentioned preventive measures are done, the risk of TB infection transmission is increased.
